In this paper, we present an empirical study of the relationship between aggregate migration and the income distribution across locations in a region. We use cross-sectional data on growth of per-capita taxable incomes, over the period 1991-2000, from the municipalities of the Belgian province of Limburg. We use a non-standard -convergence framework, built on the notion of 'weak absolute convergence', to test the hypothesis of selective income migration. The model we develop allows us to separate out observed and unobserved heterogeneity in convergence rates. Observed heterogeneity is incorporated by including net in-migration and initial-education variables. Unobserved heterogeneity is related to amenity differentials across locations. The model is estimated by using the generalized maximum entropy method, which allows for the 'non-parametric' estimation of the effects of the unobserved factors. While we find an average -convergence rate of about 4.2% annually, the heterogeneity in -convergence rates is consistent with an increasing dispersion ( -divergence) of income levels, due to selective in-migration. Our empirical evidence indicates that, overall, the initially high-income municipalities (including the main regional urban centres) as well as their immediate neighbours gained the most from selective income migration. We conclude that patterns of in-migration in the 1990s provided the basis for a cumulative process of divergence of per-capita incomes and a growing spatial concentration of high-income locations in the amenity-rich, south-western part of the province.
INTRODUCTION
The relationship between migration and income growth at the regional level has gained much attention in the literature. Most of the research on internal migration has focused primarily on the determinants of migration. A large body of literature has debated the relative importance of economic/job opportunities versus local amenities as determinants of migration, and ample empirical evidence seems to support both perspectives (e.g., PORELL, 1982; MUESER and GRAVES, 1995) . In contrast, relatively little has been published in the regional-science literature regarding the consequences of migration, in terms of, for example, per-capita incomes in the destination areas (e.g., GREENWOOD, 1985; PLANE and BITTER, 1997; ARONSSON et al., 2001; CUSHING and POOT, 2004) . In the present paper, we present an empirical study of the effect of population movements on the re-distribution of per-capita disposable incomes in a region, and investigate whether there is some linkage with the spatial distribution of local amenities and other quality-of-life factors (e.g., MARGO, 1992; CROMARTIE and NORD, 1997; PLANE, 1999; SHUMWAY and OTTERSTROM, 2001 ). 1 The analysis is based on cross-sectional data from the 44 municipalities of the province of Limburg, located in the north-eastern part of Belgium.
Migration represents more than a simple re-distribution of (homogeneous) people; it also affects the composition of the population both in origins and destinations. Although migrants are economically and demographically diverse, using aggregate migration data usually prevents one from sorting out different categories of in-and out-migrants, and assessing their relative income position, work status, education, age, and so on (e.g., FRIEDBERG and HUNT, 1995; PLANE and HEINS, 2003) . In this paper, we are primarily concerned with the income stratification of aggregate migration and the way in which the selectivity of who moves where affects the income distribution across locations. 2 The migratory process can change the relative incomes across locations in two ways. Firstly, if more people move into a particular location than leave it, and assuming the average incomes of both in-and out-migrants are equal (but higher than the average incomes of non-migrants), then there will be a net (positive) transfer of income: the per-capita income at this particular location tends to rise.
Secondly, the per-capita incomes of in-and out-migrants may be different. If in-migrants have higher per-capita incomes than out-migrants, there will also be a net (positive) transfer of income. In other words, per-capita incomes may be affected by net in-migration through a quantity effect and/or a composition effect (e.g., SHIOJI, 2001 ).
Without knowledge of the incomes of migrants, however, it is not possible to identify the distinctive spatial patterns of migration for high-income versus low-income people. But, if location preferences and migration paths, in terms of origins/destinations, consistently vary across income groups of migrants, migration may lead towards a spatial re-distribution of percapita incomes in the region. In the present paper, we hypothesize, as CROMARTIE and NORD (1997) , among others, do, that migrants moving into amenity-rich areas have higher percapita incomes than out-migrants (and possibly also non-migrants), and, therefore, these netreceiving areas may gain income from both the total number (quantity effect) and the income characteristics of in-migrants (composition or differential-income effect). Such a hypothesis is also consistent with the literature on migration and amenities (see, for example, KNAPP and GRAVES, 1989; GOTTLIEB, 1993; MUESER and GRAVES, 1995; BURNLEY et al., 1997; BRUECKNER et al., 1999; MATHUR and STEIN, 2005) . In this literature it appears to be a 'stylized fact' that local amenities, and other quality-of-life factors, are playing an increasingly important role in migration decisions, and that rising income leads to an increased demand for local amenities (i.e., access to product variety). In an earlier study on internal migration in Belgium (DEVOGELAER, 2004) , it was also found that high-income migrants are more sensitive to the supply of amenities rather than, for example, to the presence of job opportunities (see also SHELLEY and KOVEN, 1993; ANJOMANI, 2002; ADAMSON et al., 2004) . 3 If the income stratification of the migratory process is not observable, how can we possibly empirically test whether a selective income-migration has actually taken place? Our research strategy is to provide an indirect test by using a -convergence framework, which will be designed in such a way that it captures the roles of both observed and 'unobserved'
(by the researcher) heterogeneity shaping the migration paths of people belonging to different income categories. Our argument goes as follows: if high-income migration paths tend to sustain those locations that already had high initial per-capita incomes, then one may expect:
(i) divergence of per-capita incomes across municipalities; (ii) growing spatial concentration of high per-capita incomes in or close to the regional urban centres that are endowed with a strong amenity advantage. Conversely, the spatial growth pattern of per-capita incomes may reveal some information about the income composition of migration flows to particular destinations.
To the extent that selective migration patterns are related to the spatial distribution of amenities in the region, this may have important long-run implications. Because service amenities are both a cause and a consequence of location/migration patterns of different income groups, a process of cumulative causation may take place (where the causation is taken to occur within the context of a particular amenity mix) leading towards further dispersion and spatial concentration of per-capita incomes in the region. In other words, selective income migration may provide the basis for a self-perpetuating process of divergence of per-capita incomes between 'central' and 'peripheral' areas.
The layout of the paper is as follows. We begin with an exploratory analysis of per-capita incomes across municipalities in the province of Limburg. Next, we present our basic methodology of testing the selective income-migration hypothesis, using a non-standardconvergence framework. Then, we specify the empirical model. Finally, we present the empirical results. The paper concludes with a summary and a discussion of some policy issues.
EXPLORATORY DATA ANALYSIS
In this study, we use cross-sectional data on incomes drawn from the official statistics provided by the Administration of Planning and Statistics (APS) of the Flemish government.
The data relate to the 44 municipalities of the Belgian province of Limburg, for the period 1991-2000. 4 Per-capita taxable income is used as a proxy for the per-capita disposable income (see also, for example, DRENNAN and LOBO, 1999) . 5 This income indicator is deflated by the national consumer's price index, expressed in constant 1996 prices. 6 Taxable incomes are recorded and reported on a place-of-residence basis, and, hence, represent the relative prosperity of the resident populations in each municipality (including the local residents who commute to their workplace in other municipalities).
[ Table 1 about here] Table 1 reports some summary statistics on the distribution of per-capita incomes (in 1,000 EURs), at various points of time over the full period 1991-2000. It can be observed that the dispersion of per-capita incomes across municipalities, as measured by the standard deviation or the coefficient of variation, has increased substantially in the 1990s, with a noticeable jump in 2000. Obviously, the study period has been one of -divergence. To assess the evolution of the shape of the distribution, Table 1 also presents measures of skewness and kurtosis. The distribution shows a trend of declining positive skew, which means that those municipalities with the lowest initial per-capita incomes are increasingly lagging behind.
Also, the kurtosis of the distribution decreases considerably, which means that the distribution becomes flatter and more spread out. Apart from examining the dynamics of income dispersion, it is also instructive to examine the extent of the intra-distributional mobility over time by looking at the changes in the ranking of the municipalities with respect to per-capita income. A suitable measure of intra-distributional mobility is based on Kendall's W index of rank concordance, which is shown to be closely related to the notion of -convergence (BOYLE and MCCARTHY, 1997) . The figures in Table 1 reveal that there was no great movement within the distribution of per-capita incomes across municipalities. In fact, we had to reject any significant adjustment in the ordinal rankings at the 1% level. Also, the Spearman's rank correlation (rho) between the per-capita income levels in 1991 and 2000 is equal to 0.760 (p < 0.001). Finally, an increasing spatial clustering of low-and high-income municipalities can be discerned by looking at the Moran scatter plots in Fig. 1 . Specifically, the Moran's I increased from 0.029 (p = 0.594) in 1991 (no spatial association) to 0.370 (p < 0.001) in 2000. While Hasselt (the capital of the province) occupied a strong lead position in 1991, its neighbouring municipalities seem to be catching up fairly rapidly.
[ In order to provide a better visual representation, the spatial distribution of the initial percapita incomes (1991) and the average annual growth rates of per-capita incomes (1991) (1992) (1993) (1994) (1995) (1996) (1997) (1998) (1999) (2000) are portrayed in Fig. 2 . Each municipality is shaded according to the quartile it belongs to. As can be seen from Panel A of Fig. 2 , the highest initial per-capita incomes are found in the main regional urban centres Hasselt (the capital of the province), Sint-Truiden, and Tongeren, which are known to be endowed with strong amenity advantages (see, for example, the urban typology developed by VAN HECKE, 1998) . 7 Besides, high per-capita incomes are also found in some of the municipalities adjacent to Hasselt and Genk, while a number middle-high percapita income levels show up in the northern part of the province. Conversely, the growth rates of per-capita incomes over the period 1991-2000 are more spatially clustered; the corresponding Moran's I is equal to 0.332 (p < 0.001). The most striking feature in Panel B of Fig. 2 is the distinctive pattern of black and dark grey shading in the south-west of the province, which indicates a spatial clustering of fast growth rates in or close to the main regional urban centres. We hypothesize that an important reason of the superior growth performance of this cluster is that the constituent municipalities have some favourable endowments, in terms of supply of (or proximity to) urban-based service amenities and other quality-of-life factors, making them attractive for high-income in-migrants and non-migrants.
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BASIC METHODOLOGY
As said in the introductory section, the main purpose of this paper is to provide an indirect test of the selective income-migration hypothesis using a 'non-standard' -convergence framework. In contrast with the mainstream convergence literature (e.g., BARRO and SALA-I-MARTIN, 2003; ISLAM, 2003) , this study looks at growth and convergence from a cumulativecausation, rather than a neo-classical, perspective (see also, for example, ROBERTS, 2004). In the cumulative-causation perspective, regional or local income-growth disparities may persist, or even increase, due to positive feedback effects, which, then, could explain why we observe -divergence of per-capita incomes across the municipalities in the province of Limburg (see previous section, Table 1 ).
Most studies on -convergence involve growth regressions based on the notion of either absolute (unconditional) or conditional convergence. In estimating such growth regressions, researchers explicitly or implicitly impose the assumption that all economies are approaching to a common steady-state growth path or to their own steady-state growth paths, and do so at the same rate. As a result, it is thought meaningful to estimate a single rate of convergence.
However, as shown by EVANS (1997), among others, the conventional approach can produce consistent estimates only under highly restrictive conditions. One such condition is that the control variables in the growth regression should account for all cross-sectional heterogeneity.
Given that such a condition is usually not satisfied in practice, adopting a single linear growth model may lead to severely biased estimates and incorrect inferences. Moreover, the use of a cross-sectional framework raises a problem concerning the correct interpretation of the conditional-convergence rate. If there is no common equilibrium growth rate, then the whole notion of conditional β-convergence has little economic meaning and, hence, the 'across interpretation' of is no longer valid (see ISLAM, 2003, p. 321 
Weak Absolute Convergence
Given the aforementioned problems, the -convergence model we use is built on the (new) notion of 'weak absolute convergence' (WAC). Under WAC, it is assumed that the crosssectional units converge to the same balanced-growth path, but at different speeds. 9 In other words, WAC implies that the relationship between initial income and subsequent income growth is varying (heterogeneous) over the municipalities.
10
Formally, the WAC model we propose is as follows:
where the index i designates the unit of analysis (municipality), i g is the average annual growth of per-capita income between the base year 0 and the terminal year T, calculated as the natural (log) growth rate (that is,
y is the natural log of the percapita income level at base year 0 (that is, ) ln( 0
z is a vector of location-specific variables that control for the observed cross-sectional heterogeneity, and the i δ s are locationspecific terms (with zero mean and finite variance), which account for the unobserved heterogeneity. The WAC specification means that each municipality has its own initialincome coefficient,
, and the corresponding annual rates of convergence are
It is a well-known result that convergence requires that the coefficient is negative, and convergence is faster the more negative is.
Before moving on, some remarks on equation (1) are in order. Firstly, the variables in i z are not to be considered as 'explanatory variables' in the usual sense; instead of shifting the growth regression, these covariates help to explain the variation in the coefficients (thereby rotating, so to speak, the growth regression), and hence, only affect the growth of per-capita incomes indirectly. Secondly, we eliminate the 'true' error term, which is supposed to capture the effect of omitted variables that are not correlated with initial income, and assume that all unobserved effects are picked up by the location-specific i δ s (which is just an alternative way of injecting heterogeneity across observational units). Finally, the varying coefficientsand, by implication, also the unobserved effects -are allowed to be arbitrarily correlated (to interact) with the initial-income variable.
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Unobserved effects
The WAC model in equation (1) is designed to separate out the role of unobserved effects, by including the separate location-specific terms i δ . These are supposed to capture the effects on per-capita income growth from a multitude of unobserved factors which may affect the relative attractiveness (or repulsiveness) of a location for different income groups of both inand non-migrants to reside, and which may particularly be related to local service amenities and other quality-of-life factors.
Whilst in the migration literature it is common practice to confine these factors to a single attribute or an ad-hoc list of selected attributes, mostly related to climate and other environmental factors (see, for example, DELLER et al., 2001; ARONSSON et al., 2001) , we prefer to (implicitly) include unit-specific dummies in the model to capture unobserved local factors, and impose some spatial structure on their effects, as will be explained shortly. After all, climate evidently does not play a role in the present context, whilst proximity to service amenities and other quality-of-life factors (e.g., landscape features, quietness, etc.), which usually present themselves as a mix or package (of possibly interacting attributes), are extremely difficult to quantify and thus hard to control for.
Spatial interaction (spill-over) effects
Given that our units of analysis are municipalities, the explicit recognition of spatial interaction or spill-over effects is considered to be critically important in estimating the WAC model. Such cross-border effects may be caused by the hypothesized spatial correlation among the unobserved characteristics of neighbouring municipalities.
Assuming spatial dependence among the unobserved effects, i δ , we write
where λ is the coefficient of spatial correlation. The spatial weights ij w are defined in two different ways. In the first case, we assume that spatial dependence is at work only among immediately neighbouring municipalities; that is, ij w is the (i,j)-th element of a rowstandardized contiguity matrix. In the original (binary) contiguity matrix, 1 = otherwise. In contrast with standard practice, we also set all diagonal elements equal to one in the original contiguity matrix
). In the second case, we assume a more general form of spatial dependence, where the interaction varies with the inverse of the physical distance between the municipalities; that is, ij w is the (i,j)-th element of an inverse-distance matrix, where (2) into equation (1), we (re-)introduce a noise component u i , which is assumed to have zero mean and finite variance.
The term associated with λ in equation (2), which can be written as Given the definition of the unobserved effects, the growth regression in equation (1) can be written as
Next, observing from equation (1) (3) can be reformulated as
As a result, the location-specific unobserved effects have been 'factored out' in equation (4), and are now fully defined in terms of the other parameters λ α and , ,
. The estimated i δˆs can subsequently be obtained as
We now move on to presenting the empirical specification of the WAC model.
EMPIRICAL MODEL SPECIFICATION
In any actual empirical application the choice of appropriate variables is a difficult issue, since economic theory is not always informative about which variables belong to the 'true regression', and many variables that are specific to the units of analysis may simply not be observable. While acknowledging this problem, we adopt a parsimonious specification of the growth regression, rather than 'trying' a wide set of possible variables, and control for the unobserved heterogeneity through exploiting the flexible design of the WAC model. 14 As our primary focus is on the effect of migration on the growth of per-capita incomes at the municipal level as well as on the associated rates of convergence, we include the average annual net in-migration rates (per 100 inhabitants), over the period 1991-2000 (data drawn from APS). 15 Besides migration, we also include the initial (1991) level of educationevidently an important determinant of income -as another important variable to account for observed heterogeneity. The proxy used for initial educational attainment is the percentage of the (resident) working population in a municipality with a post-secondary or university degree (data drawn from the 1991 National Census of Population). The descriptive statistics given in Table 2 show a wide variation in both net in-migration rates and initial levels of educational attainment across municipalities.
It is clear, though, that net in-migration and education can account for only part of the variation in growth and convergence rates. However, by putting forward a flexible varyingcoefficients model that also accounts for unobserved effects (through the i δ s), we are able, at least to some extent, to alleviate any omitted-variable bias.
[ Table 2 about here]
Thus, the final specification of the empirical WAC model is
where m i is the average annual net in-migration rate in location i, and 0 with a relative amenity disadvantage. Finally, given that amenity-related unobserved effects may possibly be at work (spill-over) beyond the municipal borders, we expect λ to be positive, since many of the unobserved characteristics are likely to be positively correlated over space, given our detailed data set. For example, if a municipality is characterized by the presence of high-quality schools, its neighbouring municipalities will also be close to these high-quality schools. Or, if a municipality is located in open space or rolling hills, adjacent municipalities are likely to be also.
Generalized Maximum Entropy method
The empirical model will be estimated by applying the Generalized Maximum Entropy (GME) method . Whilst sidestepping the basics of entropy econometrics, the GME formulation of our empirical WAC model is outlined in the Appendix to this paper (for a concise summary on maximum-entropy estimation, see also FRASER, 2000).
Our principal motivation for applying GME is that this method allows us to control for unobserved or individual fixed effects within a cross-sectional setting, permitting 'nonparametric' shifts of the coefficient. In other words, the unobserved effects are allowed to vary 'freely', rather than in accordance with some distribution function (recall that the i δ s in equation (1) can be viewed as the coefficients of observation-specific dummies). Evidently, estimating the individual i δ s would have been ruled out when using classical estimation methods, due to the ill-posed or underdetermined nature of the model (given that the number of unknown coefficients is larger than the number of observations). In contrast, GME is known to be 'immune' to this dimensionality problem, and thus allows us to uniquely identify the unobserved effect for each individual municipality in a cross-sectional setting (rather than merely the mean and the variance of an assumed distribution, as would be the case in a classical random-coefficients model).
16
EMPIRICAL RESULTS
This section contains the results from the GME estimation of the empirical WAC model. 17 In Table 3 we report the GME point estimates of the coefficients, along with their bootstrapped standard errors and 90% confidence intervals, for both the contiguity-based and the distancebased weighting alternatives (Panel A and Panel B, respectively). 18 Obviously, the estimation results are affected by the type of spatial weighting adopted. However, given the better model fit obtained from using distance-based spatial weighting (the pseudo-R 2 , defined as the square of the correlation between the actual and the predicted growth rates, is equal to 0.54, which is quite high in a cross-sectional setting), we limit ourselves hereafter to discussing the results reported in Panel B of Table 3 .
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The results indicate that all the estimated coefficients are significant (at the 10% level), and that the data are consistent with the WAC hypothesis: 20 all i βˆs are negative, with mean equal to -0.0348 and standard deviation equal to 0.0025. The variance of the coefficients can be decomposed by using the expression:
Based on this decomposition, we find that 48.1% of the variation in the coefficients can be attributed to the variation in net in-migration (6.2%) and initial education (41.9%), whereas 42.7% is due to the unobserved effects. The covariances account for the remaining part of the variance (9.2%).
Based on the GME estimates, the annual convergence rates across municipalities are in the range of 3.6% (minimum) to 5.1% (maximum), with a mean value of 4.2%. This means that there is overall convergence to a common growth path, although at different speeds.
[ Table 3 While net in-migration and initial education appear to be important drivers of per-capita income growth, the results also imply that both variables tend to reduce the convergence speed to the common balanced-growth path, as becomes less negative:
. In other words, higher values for net in-migration and initial education imply that the growth rate of per-capita income continues to be larger than the balanced growth path for quite an extended period of time, whilst lower values imply that the growth rate of per-capita income converges more rapidly to the balanced-growth path (the correlation between convergence rates and growth rates is equal to -0.775).
Unobserved effects
The unobserved effects, which are supposed to be captured by the i δˆs, appear to play an important role in accounting for the variation in growth rates of per-capita income. The values of the i δˆs range between -0.0027 and 0.0031 (to save space, we do not report all the individual i δˆs here). A positive value of i δˆ is associated with a higher income-growth rate (and a lower convergence speed), given the levels of net in-migration and initial education, and vice versa. Interestingly, the unobserved effects are not randomly distributed over space.
Consistent with our prior expectations, the estimated autocorrelation coefficient λˆ is positive and equal to 0.656, while the Moran's I for the individual i δˆs is equal to 0.806 (p < 0.001).
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As a result, there appear to be strong agglomeration forces at work with respect to the unobserved effects.
A map showing the spatial distribution of the estimated unobserved effects is given in Another interesting finding is that not only do the regional urban centres exhibit a positive amenity-related, unobserved effect, but also -and even more prominently -the immediately neighbouring municipalities (the highest values of i δˆ are associated with the municipalities marked with black shading and white spot). This finding clearly suggests that (crossmunicipality-border) spill-over effects are also important for local per-capita income growth (see also, for example, ARONSSON et al., 2001) . 22 The latter may be indicative of the fact that at least some high-income migrants (as well as high-income non-migrants) are maximizing their location utility by balancing between the demand for service amenities, largely found in the regional urban centres, and preferences for open space, residential property on large lots, and 'small-town values', associated with the lower-density, exurban or rural-urban areas.
Thus, in order to solve this apparent trade-off, high-income people may choose to reside in (or swarm out to) exurban or rural-urban areas that are nonetheless close to the regional urban centres -that is, areas on a short commuting distance, so that they can still get the benefits from the amenities supplied in the regional urban centres (see also, for example, BURNLEY et al., 1997; RENKOW and HOOVER, 2000; IRWIN and BOCKSTAEL, 2002; CARRIÓN-FLORES and IRWIN, 2004) .
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[ Fig. 3 about here]
Explaining unobserved effects
How can such differences in unobserved effects across municipalities be explained? We can think of three possible explanations that are particularly relevant in the present context. A first possible explanation is that the values of i δˆs may partly pick up the unobserved differentialincome effect of migration (i.e., composition effect) on local per-capita income growth.
Accordingly, the municipalities in the south-west cluster might have been able to attract inmigrants belonging to the highest income stratum, at the expense of those municipalities located in the north-eastern part of the province. Another possible explanation is that a positive value of i δˆ may be indicative of the fact that the corresponding municipality has experienced a shift in local demand conditions, through the influx of high-income migrants, opening up new economic opportunities for non-migrants to improve their income position.
Obviously, a growing concentration of high-income people in an area inevitably leads to an increasing demand for (new) local services, such as retailing and other activities servicing the local population. This holds particularly for those municipalities in the exurban and ruralurban fringe areas, which entered the 1990s with relatively low initial per-capita income and low amenity endowments, but which are located at close proximity to the initially amenityrich regional urban centres. Finally, the inflow of high-income people affects the 'education/skill content' of the local population or labour force. 24 Given an increasing share of advanced-degree-holding people in a municipality, one can expect that more people have better prospects for improving their personal income position over the study period, which may, in turn, give rise to a higher growth rate of per-capita income.
In sum, it appears as though the constituent municipalities of the south-western spatial cluster benefited the most from amenity-induced, selective in-migration. This, in turn, may have 'paved the way' for these municipalities, particularly those adjacent to the main regional urban centres, to appreciably strengthen their economic base over the study period.
Accordingly, the estimated i δ s do more than just reflecting the effects of fixed amenity endowments; they may as well be indicative of some of the dynamics, including changes in local amenity endowments, that might have taken place throughout the study period, and which could explain the superior growth performances of those municipalities adjacent to the amenity-rich regional urban centres.
WAC and σ -divergence of per-capita income levels
Even though we find evidence of overall convergence to a common equilibrium growth path, the heterogeneity in convergence rates appears to be a consistent with an increasing crosssectional dispersion ( -divergence) of income levels -provided, of course, that the observed pattern of the 1990s continues to prevail.
Given our empirical estimates from the WAC model, we can easily predict the limiting distribution of the steady-state incomes. Based on CANOVA and MARCET (1995), we can rewrite equation (1) as
where it Y is the income level in year t for municipality i, and T e as T becomes large. 25 Hence, the lower the convergence speed (i.e., the less negative i β is), the higher will be the corresponding steady-state income, and vice versa. Based on our results, the mean of the predicted steady-state incomes is equal to 18.0, with a standard deviation of 3.7 (implying a coefficient of variation of 20.3%), and a minimum and maximum value of 11.5 and 25.1, respectively.
To assess the relative impacts of net in-migration and initial education on the steady-state per-capita income levels, we calculate 'quasi-elasticities', defined as the percentage change in . If the net in-migration rate increases by 1% point, the predicted steady-state income level will increase, on average, by about 26.0%, ceteris paribus. Note, however, that an increase in the net in-migration rate of 1% point is quite large, given that the mean value of the average annual net in-migration rates over all municipalities is only about 0.28%. Hence, an increase of the net in-migration rate by, say, 0.25% points (i.e., almost doubling the average net in-migration rate), gives rise to a 6.5% increase, on average, of the predicted steady-state income level. On the other hand, if initial education increases by 1% point, the predicted steady-state income level increases, on average, by 3.4%, ceteris paribus. Also, the estimated unobserved effects are quite substantial (albeit, at first sight, the i δˆs may seem to be small in magnitude). Evaluated at the sample means of net in-migration and education, a value of i δˆ equal to, say, 0.001 (-0.001) (the cutoff points used in Fig. 3 ) is associated with an increase (decrease) of the predicted steady-state income level by 8.8% (7.7%). By portraying the express highways and (main) railway stations in the province, the map also reveals that all municipalities in the high/middle-high steady-state income group are 'infrastructure-rich'. Given their location at close proximity to express highways and railway stations (providing rush-hour service to other cities in Belgium), it is also conceivable that many high-income residents of these municipalities out-commute over longer distances to their workplaces outside the province of Limburg (e.g., Brussels or Antwerp), where wages are generally known to be higher.
[ Fig. 5 about here]
SUMMARY AND CONCLUSIONS
This paper represents an attempt to shed some light on the complex web of economicgeographic pattern of migration in the Belgian province of Limburg and its effect in terms of the (spatial) re-distribution of taxable incomes per capita across municipalities.
Using cross-sectional data at the municipality level, it has been shown that the 1990s was a period of substantial -divergence. We also found that growth rates of per-capita incomes were not randomly distributed over space. Based on a model, built on the notion of weak absolute convergence (WAC) and incorporating both observed and unobserved heterogeneity, we found that per-capita incomes exhibited varying rates of growth and -convergence, with an average convergence rate of about 4.2% per annum. Furthermore, and more importantly, we found that both migration and education turned out to be nurturing cross-sectional income dispersion or -divergence, with the highest-income municipalities being spatially clustered in the south-western part of the province -i.e., both in and around the major regional urban centres of Hasselt (capital) and Sint-Truiden, at the expense of the municipalities that are mainly located in the north-eastern part of the province. This, in turn, led us to conclude that the spatial distribution of service-based amenities and other quality-of-life factors do matter in directing the residence and migration patterns of high-income people.
The results suggest that the municipalities that entered the 1990s with the highest percapita incomes were those that performed comparatively well due to the influx of highincome migrants. The finding that the migratory process favoured the initially 'rich' municipalities more than the other municipalities provides indirect support for the hypothesis of selective income migration. Due to the presence of spatial spill-over effects, also the immediately neighbouring municipalities tended to have high income growth rates, as they were also able to attract the highest-income migrants and as local non-migrants were able to considerably improve their income positions due to the strengthened economic base of these municipalities.
Based on our empirical results, it appears as if high-income people sort themselves into specific locations based on their tastes for amenities and other quality-of-life factors. In other words, there seems to be a tendency of high-income people selecting to reside near people with similar income positions. Given that amenities are, at least to some extent, endogenous, this may provide the basis for a continuing process of cumulative causation, since the pull effect of local amenities is likely to strengthen in the future.
The divergence of per-capita incomes and the spatial concentration of high-income municipalities in the province may have important policy implications, given its potential impact on local tax bases, local housing prices, local demand for both private and public services, firm locations (e.g., particular types of firms/jobs may 'follow' the well-educated, high-income people), and so on. However, since migration is a multi-dimensional issue, with multiple causes and effects, it is difficult to make firm policy recommendations based on the present research. Yet, the foregoing study inevitably brings us to the following question: If it is believed that widening income disparities between municipalities are undesirable, can this process be reverted by public policies? In answering this question, it is important that policies designed to reduce or revert income disparities should at least take into account the incidence of selective income migration to amenity-rich areas. One possible option policy-makers could take is, for example, 'to unlock' the peripheral areas in the north-eastern part of the province by targeting more investments in public transportation infrastructures (for example, the Light-
APPENDIX: GME FORMULATION OF THE EMPIRICAL MODEL
To implement the GME method FRASER, 2000) , the estimation problem of the WAC model has to be converted into a constrained optimization problem, where the objective function consists of the joint entropy in equation (A.1) below. This objective function is to be maximized, subject to the appropriate data-consistency and normalization constraints.
Re-parameterization
The parameter set
of the empirical WAC model in equation (6), along with the spatial autocorrelation parameter and the error term u i in equation (2), can be reparameterized in terms of a set of unknown probability vectors 
Optimization problem
The GME formulation of the empirical WAC model is 
Support ranges
For estimation purposes, a common support vector for the coefficients in η is used. Note: The annual net in-migration rate in each municipality is measured per 100 inhabitants. The initial level of higher education is defined as the percentage of the local working population with a post-secondary or university degree. 
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Liège interests and rents, proprietor's net incomes, and transfer payments. Per-capita taxable income is defined as the ratio of total taxable income in a municipality to the resident population.
6 It can safely be assumed that price-level disparities between municipalities in a small region such as the province of Limburg are non-existent. As a result, applying the same price deflator to all municipalities means that, in effect, we are still only comparing nominal figures.
7 The industrial city of Genk (a former mine town) takes a somewhat different position, due to the relatively high proportion of low-income immigrants (ethnic minorities) in the total population.
8 It should be noted that we were not able to find any positive relationship between incomegrowth rates and employment growth rates in the province; the correlation coefficients between the income-growth rates and the growth rates of total employment and employment in knowledge-intensive industries are -0.336 (p = 0.026) and -0.157 (p = 0.307), respectively.
We interpret these findings as supporting the view that the pattern of income changes is primarily related to the spatial distribution of amenities (see also footnote 3). 9 In using the term 'weak absolute convergence', we took inspiration from ISLAM (2003, p. 330) , who introduced the notion of weak conditional convergence to indicate a process (within the framework of the neo-classical growth theory) whereby economies are converging to different levels -or growth paths -of per-capita income, but at different rates. Here, we assume that per-capita incomes converge to a common balanced-growth path, but at different speeds. 10 Despite the fact that the issue of heterogeneity has not gone unnoticed in the convergence literature, there are only a few empirical studies explicitly dealing with it. For example, DEWHURST and MUTIS-GAITAN (1995) and KANGASHARJU (1998) adopted a cross-sectional approach, and allowed for the possibility that regions converge to equilibrium growth rates at different speeds (by using a varying-coefficients model that is, to some limited extent, similar to the one developed in this paper). The idea of heterogeneity in convergence rates is also linked to the vast literature dealing with 'club convergence' or 'multiple regimes' (e.g., DURLAUF and JOHNSON, 1995; CANOVA, 1999; DESDOIGTS, 1999; LAURINI et al., 2005) .
Although this literature acknowledges the potential differences in the speeds of convergence, any (residual) heterogeneity within the identified sub-groups is still ruled out. Consequently, the regression coefficients for each sub-group still represent averages of the underlying individual coefficients for each observational unit. On the other hand, CANOVA and MARCET (1995) and MADDALA and WU (2000) used (empirical or hierarchical) Bayesian methods to account for heterogeneity in convergence rates, but they do so by using a panel-data, rather than a cross-sectional, framework. Importantly, both papers demonstrated substantial biases in convergence rates under the assumption of parameter constancy or homogeneity. SÁ et al., 2004) . 13 The notion of centrality index has been borrowed from the literature on spatial-interaction or gravity models (see e.g., FOTHERINGHAM and O'KELLY, 1989; SÁ et al., 2004) .
14 Some authors (e.g., HIGGINS et al., 2006) have attempted to include a host of explanatory variables in the growth regression to account for cross-sectional heterogeneity. However, in the present context (using cross-sectional data at the municipal level), such an approach is considered inappropriate (given the many interactions between the observational units) and infeasible (due to data limitations and/or measurement problems).
15 It should be noted that the data on net in-migration include both 'internal' and 'external' migration. In 2000, for example, about 35% (on average) of the net in-flux of migrants 19 Even though the magnitudes of some of the estimates seem to be sensitive to the type of spatial weighting, the conclusions presented in this paper broadly remain the same. 20 It may be argued that the net in-migration variable m i is potentially endogenous, and that an instrumental-variable (IV) approach would be more appropriate to estimate the (quantity) effect of net in-migration, due to the fact that some omitted variables may possibly affect both per-capita income growth and net in-migration in a similar way (i.e., factors not controlled for in the model may give rise to higher per-capita income growth and higher net in-migration).
Though this could perhaps be the case, some experimentation involving IV techniques (where we instrumented net in-migration by using the predicted values from an OLS regression of a migration equation) demonstrated that the estimates are quite robust both in sign and magnitude. Such a finding is not surprising, given the fact that we already control for unobserved factors by including the location-specific terms i δ in the WAC model. Moreover,
given the small number of observations, using IV may do more harm than good (e.g., smallsample bias may sneak in) and usually goes with a cost in terms of higher standard errors and wider confidence intervals (which may hamper proper statistical inference). Therefore, we decided to report only the 'non-IV' results in Table 3 . 21 The significance of λˆ indicates that not controlling for unobserved effects would lead to omitted-variable bias, whilst the correlation between the i δˆs and the initial-income variable (which is equal to 0.296, p = 0.051) indicates that these unobserved effects should be modelled as fixed effects rather than random effects (e.g., BJØRN et al., 2003) . Also, using the centrality indexes to account for the unobserved cross-sectional heterogeneity removes any remaining (global) spatial autocorrelation. For example, the Moran's I for the residuals i û is equal to 0.008 (p = 0.750).
economics literature: the amenity-based theory (e.g., BRUECKNER et al., 1999) versus the mono-centric city model (e.g., ALONSO, 1964; MILLS, 1967; MUTH, 1969) .
24 Unfortunately, it is not possible to assess the change over the study period in the educational attainment of the working population (data were only available for 1991).
25 Note further that the speed of convergence to this steady-state income is = − ) 1 (
] per year, and that the convergence rates approach zero as T goes to infinity.
